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(71) I, ROGER SEWARD SANDER- 
SON, a citizen of the United States of 
America, of 24662 Santa Qara Aveoue, Dana 
Point, California, United Stales of America, 
5 do hereby declare the invention, for whkii I 
pray that a patent may be granted iso me, and 
the mediod by which it is to be pexfoimed, 
to be pardcuhtily descxdbed in and by die 
following statem^t: — 

10 This invention relates to an improved 
apparatus and mechod for storing scerile kems 
\^ule they are bdng steolszed. 

Hie most commonly tised method for steri- 
lizing surgical instruments end other medical 

15 items is to place them in towds which aie 
enclosed in a sheet and taped shut for place- 
ment in a sterilizing auoodave. Startling 
steam applied to the interior of the auicodave 
pencrrates the porous material sixiTOunding the 

20 items to be stenlized. The modstuie is removed 
by a drying cycle within the autoclave. The 
Sterile package is tten either used immediately 
or placed in storage for future use. If the pad: 
has not been used in a period of tune:, typically 

25 twenty days, it must be returned to the auto- 
clave for sterilization. It is esitimated that two- 
thirds of sterilization work load in many 
hospitals is for items that were not used 
within the shelf life of the pack. Hiis of 

30 course is an expensive and inefficient 
procedure. 

Another shortcoming of the towel arrange- 
ment is that, unless adequate labelling is used, 
the contents within the towel are unknown. 

35 Once the package is <^>ened to check die con- 
tents, the sterilization is, of course lost unless 
the contents are immedately used. If the con- 
tents are not what the user desiies, then the 
sterilization of lhat particular package must be 

40 repeated. 

Thus, a need exists for a practical and reli- 
able system for handling sterile items and for 
maintaining sterll'ity. A container surrounding 
the 'items to be steritlzed could be a>nipletely 

45 sealed before being placed in the aitiodave. 



but the contents are then not subjected to a 
sterilizing steanL Instead, die atmosphere 
within the sealed amtaineir would be closer to 
dry heat sterilizadon which requdrK higjier 
temperatures and Icmger periods of rime than 50 
does moist heat. Also, an auitodave typically 
has sigDdi&cant pressure variations as a resuk of 
vacuum phases exhaustmg air and steam;, and 
a pressure phase applying steam. Thus, a 
s^led contaiiner would have these pressure 55 
variations applied to its extesdor wMdi inight 
cause breakage or damage to the container. 

Tlie i«esent inveoicioa provides apparatus 
Gon^ni^g a container for enclosing surgical 
Instrmnents or other arddes while being steri- 60 
lized or stoned, said container mdudlog a base 
and a cover access means which permits a 
sieiillziiig medltmi to enter the anterior of the 
container when the cootadner is in an aunxxrlave 
or oither sterilizing environment, die cootamer 65 
beirig made of a materiM which can be repeat- 
edly subjected to sterilizing conditLcms and 
^^ch is Gompatibie widi surgical instrummts, 
means responsive to the imposfdon of steriliz- 
ing a>rulkions for automatically closing the 70 
access means after the conica iner and its ,am- 
tents have been sterilized^ but before the obn- 
tainer ds subjected to an unsterilized environ- 
ment^ so That the sealed ooncaoner irxcerior will 
remain sterilized when the combiner exaerior 75 
is later subjected to an nnsty^liyfd environ- 
ment at a pressure higher than die residual 
pressure in the comiainer, and a resilienc gasket . 
estaiding between the cover and said base in 
a manner to prevent gaseous flow into the 80 
container .but to permit flow out of the con- 
tainer if a vacuum is applied to the container 
exterior to create sufficient difEeoential press- 
ure betwe^ the ioterior and exterior of the 
comamer. 85 

The invention includes a mediod of steriliz- 
ing articles such as surgical instruments or 
other items in which the items to be sterLMzed 
are placed in a containei having a base and a 
lid which can be readily sealed to the base by 90 
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a gasket ddsposed between the lid and the base, 
the gasket pievendng fluid flow into the con- 
tainer but pennitcing fluid flow out of the 
container, the container being made of a mat- 
erial which can be repeatedly Bubjcoted to 
scerilizing conditions and being suitable for 
storing and transporting ih& items, and the 
coojcainex is placed in an autodave or other 
sceiilizmg environment with tte interior erf the 
container being suffidently open to the interior 
of the autodave during a sterilizing cyde to 
pemmt gaseous communicaition between the 
interior of the container and the autodave; and 
m which the container and its content are 
heated to sterilization temiperaituies until 
sterilization of the contairor and the items 
thenrin is completed, whereiqwn the piessuxe 
of the enviroDnient in wWdh the container is 
placed is reduced to allow gaseous fluid to 
flow out of the container and the container is 
sealed after stjearilizatioai but before cooling the 
MUteiWH: of the container to room temperature 
by ^means responsive tx> the imposition of 
strajizing conditions to ensure that there is no 
furdier fluid flow into the container until the 
latter is manually opened. 

In a preferred embodiment of the apparatus, 
ffie domzig means comprises a valve which is 
held open by temperature responsive fuse 
means wbidi is rigid at normal room tempera- 
tures. After being subjected to sterilizing tem- 
peratures for a predetermined period of tune, 
the fuse means melts and permits the valve to 
dose before the container is to be moved from 
us sterilizing environment. Thus, the conta-mer 
can then be stored for an extended period of 
tame with assurance thac the sterility of its 
contents will be maintained uDHnl they ^e 
ready to be used. 

In one arrangement, the valve may be 
manually opened to rdieve the vacuum within 
the container, thus permitting removal of the 
container lid for access to the contents. Once 
the valve is opened, the fuse means, which is 
rigid at normal temperatures, holds the valve 
in its open position, thus, the valve is cocked 
and ready for resteriKzation wiithout any fur- 
ther attention. This factor is veiy important 
in that it elimdnates possible human error of 
failing to open a valve when the container is 
to be reused in a sterilizing operation. 

The sealing gasket provided between the lid 
and base of the container acts as a one-way 
valve which will not permit flow into the oon- 
tsuner but will permit flow out of the contamer 
with sufficient pressure differential. Thus, 
dm'ing the vacuum phase providcii by most 
autoclaves at the completion of the high press- 
ure steam phase, some of the steam within the 
then, sealed container may be withdrawn past 
the gasJcet. This also applies a limited vaxoium 
to the interior of the container, which is desir- 
able during storage^ The pressure of the 
vacuum actuates an indicator which tells that 
the vacuum exists and thus diat the contents 



should sitili be sterile. When the valve is open 
to relieve the vacuum, a noise is also usually 
heard which would mdicate die vacuum and 
tell the user that the content should still be 
sterile. jq 

In another embodiment of the invention, the 
valve provided ds disposable. A rubber-like 
valve member aiaps into a wall of the con- 
tamer to dose one or more openings leading 
into the container. Before insertion of the valve 75 
menabw, k is provided witii a fuse element 
which holds the valve in a configuration where 
k does not dose the openings leading into the 
container. This fuse elemenit mdts ait a desired 
point at the end of the sterilization phase, 80 
allowing the valve member to snap to its 
normally closed position, closing the openings 
m the container. When the container is to be 
opened, the valve member can be simply 
pulled away from >the container and discarded. 85 
A new valve is then installed when the con- 
tainer is to be reused. 

Another variation of the resilient valve 
member which plugs into a wall of the CMi- 
tainer employes a retractable band having one 90 
end attached to the exterior of the plug. The 
band extends around the edge of the valve and 
is anchored to fusible means on the interior 
side of the plug to hold die valve open. When 
the fuse melts, the band reitracts allowing the 95 
valve to close. 

The invention is further described, by way 
of example, with reference to the accompany- 
mg drawing in whidi: 

Fig. 1 is an exploded perspective view of the 100 
apparatus of ihe invention showing a container 
lid, an internal tray and a container b^; 

Fig. 2 is a cross-sectional view of ite 
container; 

Fig. 3 is a oross-sectional view on hne 3 ^3 105 

of Fig. 1, illustrating a vacuum indicatior; 

Fig. 4 is a plan view of the container vdve; 

Fig. 5 is a cross-seccional view of the valve 
of Fig. 4 showir^ the valve in closed position; 

Fig. 6 is a cross-sectional view of tte valve 110 
showing the valve in open position; 

Fig. 7 is a perspective view of a member 
used m holding the valve open; 

Fig. 8 is a cross-seotionl view of a second 
embodiment of a valve member for the omi- 115 
tainer of Fig, 1, die valve being shown m open 
position; 

Fig. 9 is a cross-sectional view of the valve 
of Fig. 8 with the valve in dosed position; 

Fig. 10 is an enlarged fragmeniary view 120 
showing a portion of the valve of Fig. 8 in die 
open position with solid Knes, and in dosed 
position in dotted lines; 

Fig. 11 is a side elevational view of another 
form 0f resilient valve member which plugs 125 
mto a wall of a container vMch has a cylin- 
drical shape and also has another form of 
gasket; 

Fig. 12 is an exploded perspective view of 
tte valve of Fig. li; 130 
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Fig. 13 is a perspective view of the valve 
member of Fig. 11 in codced position ready 
TO be motuxced on the container; and 

Fig. 14 is a graph showmg an autodave 
5 cyde. 

Referring now to tlhe drawings, the om- 
tainer shovm in Fig. 1 indudes a base 10, a 
cover or Hd 12 and an internal support or tray 
14. As can be seen, die container is elongated 

10 and reladvely flat having roiinded comers so 
as to provide a somewhat racetrack configura- 
tion. The base has a bottom wall 16 and a side 
wall 18 which temmiates wiith a rounded upper 
"edge 19 and a downwardly doping flange 20, 

15 and a further horizontally extending flange 
portiiHi 22. The Hd 12 has a top waU v/ith a 
central flat section 24 and a rounded, down- 
wauidly sloping section 25, and a surrounding 
edge portion 26 which slopes upwaidly, hooti- 

20 zontally, and then downwairdly and outwardly 
CO form a shape whidi flts over the upper edge 
19 of the base 10. Hie lid fiHtther includes a 
short outwardly exasnddng peiifteral flange 
28. 

25 A large flexible gadcet 30, ^wn more 
dearly in Fig. 2 is attached to ^ Ud 26 and 
iodudes a downwardly extending flexible por- 
tion which rosdliently engages the downwardly 
and outwardly flaring wall 20 of die base. 

30 With the lid pressed tightly onto the base, a 
seal is formed where the lower edge of the 
ga^oet 30 engages the wall 20 as illustraited in 
Fig. 2. Also, the upper end of the gasket fits 
sniiggly within the Hd to form, a seal in that 

35 area- As also seen from Fig. 2j the base has 
a plurality of legs 34 supportdng the bottom 
wall of the base s^igibdy from the supporting 
'*suifajoe, 

" The oomainer is further provided with a 
40 pair of flexible retaining straps 36, one on 
each end of the container. The strap 36 has a 
(retaining pin 37 on eadi end to fit within a 
slot 38 formed in the flange 22, and holds the 
end of the strap in that position. The strap 
45 extends over the lid to positively hold it into 
position, and to maintain the container sealed 
after it is sterilized. 

The tray 14 has a configuration which 
conforms to the interior of the base 10^ and 

50 has an upwardly extending handle 40 dimen- 
sicMied and shaped to engage the inner surface 
of the lid 12 when the lid is ci^tly sealed wi 
the base. The handle provides addMonal sup- 
port to the cover in the event a strong vacuum 

55 exists within the container. 

A vacuiun indicating unit 42 is mounted in 
one end of the cover 12. Tij& unit 42 includes 
an upper resilient member 43 which is hdd 
in sealed position against the cover by a plate 

60 44 which fits withm a recess in the flexible 
member 43. The plate is urged in a dkection 
towards the cover by means of a screw 
thieaded through the cover from its lower side. 
The screw 46 has an internal passage there- 

65 diioug^ so that the interior of the valve mem- 



ber 43 is exposed to the pre^uie wiitMn the 
container. 

As shown in Fig. 1, one or more valve 
op^iings 50 are formed in /the lower wall 16 
of The base 10. Referring now to Fig. 5, it 70 
may be seen that the lower wall of ^ con- 
tainer is formed with an annirlaT outwardly 
extending protxpherance 52 having an out- 
wardly fading surface 53. The wall then 
extends mw^idly sUghdy, thiis creating a 75 
shallow, oircuiar recess or cavity 54 and a 
drcuLar wsull section 55. 

A valve assembly 53 is attached to the 
circular wall seodon 55 by suit^le fastemng 
means. The valve assembly 58 includes a 80 
valve member 60 made of mbber-Kke malerial 
and haiving a fiat circular bottom 62 and an 
upwaidly exoendiog annular side wall 64 hav- 
ing an inner surface whidh resiMently engages 
the outwardly extending wall sur&x^e 53 to 85 
seal access from the cnntafiTTfr exitexior into the 
interi or by way oi the valve opening 50. A 
pair of sdffeiier plates 65 and 66 is en^sedded 
in the bottom wall 62 of the valve member 60 
to provide some rigidity to the bottom wall. A 90 
pair of mounting screws or pins 68 is attached 
(DO die plaite 65, and estsends through sappon 
tubes 70^ through holes in the wall 55 and is 
secured to the wall 55 by suitable nuts 72 
threaded onto ihe end of die screws 68. The 95 
namre of the oonneotion is such that the 
Annular wall 64 of the valve member 60 is 
biased into sealing engagement with the wall 
surface 53 in a normally dosed position. 

One edge of the valve member 60 is formed 100 
with an upwardly and outiwardly esitending por- 
tion which fonns a manually operable valve 
opening lever 74. An extension of the p3aie 66 
is emi^dded in the lever portion 74 so that 
when the lever 74 b manually depressed, 105 
the valve member may be moved into 
an open position as ^lown dn Fig. 6. 
As seated, the resildency of the valve 
member 60 is such that it normally wants to 
assume the position ^own in Fig. 5. If d^ired, 1 10 
suitable ^ring means may also be employed 
to fuither urge the valve member into closed 
position. As one arrangement, a coil spring 75, 
Fig. 4, may be positioned in the upper sirface 
of the wall 60 of the valve member with one 115 
end of the oodl enga^g the plate 65 and the 
other end engaging the plaie 66 in a manner 
to provide a force wMdi biases the ^ve 
member into its closed position. 

To hold the valve in the open position, 120 
there is provided a holding or cocking means 
which includes a support member 76 suitably 
att^ited to the plate 66 and the bottom wall 
62 of the valve member 60. The support 
member has a pair of upwardly extending 125 
arms 77 as shown in Fig. 4. A latching lever 
78 is pivotaHy mounted to a pin 80 supported 
by the arms 77 of the support 76. Urging the 
latching lever 78 into a cLodcwise direction 
as viewed in Figs. 5 and 6 is a suitable spring 130 
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SI pasdtianed on the pan 80. 

A small housing 82 is attached to liie other 
•haJf of Che valve member 60 and the plate 65 
by means of the mounting sop&ws 68. The 
5 support housing includes a shallow compart- 
meat 83 filled widi a metal fuse 84 which will 
meit at a desired tempemtuie. ITie metal is 
sealed withhi the housing by a cover plate 85 
also held in place by the mounting screws 68. 

1^ An irregularly shaped latch 86 is pivotally 
mounted on the housing 82 with one end of tiie 
latch 86 bedng joumalled adjacent the metal 
fuse 84, and a tang 87 on the l2:tch 86 is posi- 
tioned within the fuse meml 84. A spdng 91 
has one end attached to the latch 86, wbdle the 
opposite end of ihe spring is anchored beneath 
one of the support posts 70. The spring 91 
urges the latch 86 in a counter clodswise 
direction as viewed in Fig. 5. 

20 Rigidly attached to the latch 80 is a small 
somewhat U-shaped pordon 88 having a latch- 
ing leg 89 and a shorter cam 1^ 90 both of 
whidi cooperate with the end of the latx^i 
kver 78 in holding the valve member in the 

25 open position and releasing it from the open 
podti<m. 

Turning now to the operation oi the embodi- 
ment of Figs. 1 to 7, assume tiie oontadner is 
empty and that the cover or lid 12 is separate 

30 from the base 10. The items to be 6t<»ed are 
placed within the contaiiner and die cover is 
placed into position on the base. The cover is 
- held in this position by eztieaduig die straps 
36 over the top of the cover and koolang dbe 

35 ends of the straps into tte notches 38 formed 
in the base. Assume that the valve member 
60 is in the open position oi Fig. 6 and that 
the fiKe metal 84 is solid. In this condrdon^ the 
valve member 60 is held open portion by 

40 virtue of the fact that the end of the latch 
lever 78 engages the ade of the latch leg 89 
as shown in Fig. 6. 

The container is then placed within an 
autoclave or other sterilizing apparatus. If an 

45 autodave is used, one or two vacuum phases 
are appHed to the interior of the autodave to 
draw contaminated air from the container. 
Since the valve is open^ the air within the con- 
tainer is drawn out of the opening 50 in the 

50 bottom wall section 55. When steam or other 
sterilizing fluid is applied to the exterior of 
the container, it can flow freely into the 
interior oS the container through the opening 
50. The high temperatures associated with the 

55 sterilizing operation will melt the fuse metal 84 
after a predetermined time which is selected to 
be some time after the contaiiner and its contents 
have been sterflized. Preferably, this would be 
towards the end of the heating cycle and before 

60 the final vacuum cyde as typically applied 
in an autoclave to remove the steam from the 
autoclave. When the fuse metal 84 melts, the 
resiliency of the valve men^r 60 plus the 
urging of the spring 75 will move the latching 

65 leg 89, pivotmg the member 86 against the 



urging of liie weaker spiing 9L The tang 81 
is permitted to move witHn the fuse metal 
since the metal is no longer rigid. As the U- 
shaped member 88 pivots with the member 
86, the cam leg 90 engages the upper surface jq 
of die latdi lever 78 camming it dovmwardly 
against the biasing of the sprmg 81 until the 
tip of the lever 7S slips past the lower edge 
of the leg 89. Once this occurs, the valve 
member quickly moves to the position shown 75 
in figuie 5 wherein the flexible wall 64 of the 
valve member is once more sealed against the 
wall surface 53, whereby the container is 
sealed before its interior is cooled to room 
temperature. The latch lever 78 is depressed 80 
beneath the end of the latch leg 89. The spring 
91 in^es the member 86 into the position 
shown wherein the end of the lever 78 is 
engaged on the end of the leg 89. Also, the end 
of the leg 89 is bevelled at the approximate 85 
angle of the orientation of the lever 78 in the 
valve dosed position. 

The container is now scaled with its contents 
sterilized so tliat the container can be removed 
from the sterilized atmosphere. However, as 90 
indicated above, if the unit is sterilized within 
an autoclave, there wiU usually be a f urdier 
vacuum pha^ after the valve is dosed. If the 
autodave pressure surroun<Kng the container 
becomes significantiy less than the pxessuie 95 
withhi the container the atmosphere within 
the OMitamer can leak from the oo!ntainer,_past 
the flexible gasket 30. This is due to the con- 
figuration of the flange surface 20 on the base 
10 and due to the size and flexibdliity of the 100 
lower end of the gasket. Since the relationship 
between the flexible wall 64 and the surface 
53 is somuewhat similar, it iEs possible that some 
pressure relief may occur at that area too. This 
leakage is desirable in that there may be some 105 
residual moisture wlfthin the container and it 
is prefen^le that «he comtalner be relaidvely 
dry. 

With a strong vacuum applied to the exterior 
of the oontainer, a vacuum wdili be created in 110 
the interior. Thus, once the pressure is brought 
hack to atmospheric, a vacuum will exist 
within the container^ and neither the gasket 
nor the valve will permit leakage into the con- 
tainer. The curved configuration of the con- 115 
tainer is such that its waUs can withstand a 
relatively high pressure differential between 
the interior and exterior of the container. 
However, as a preoautionary measure with 
larger size containers, it may be desirable to 120 
have the handle 40 of the tray 14 engage the 
interior upper surface of the Hd as shown in 
Fig. 2 to provide additional strengdi. 

The container with its amtenos may now 
be moved to wherever ds^red such as to 125 
storage for future use or it may be oairied 
direcdy to where its contents are to be used. 
When the contamer is to be opened, it is first 
necessary to relieve any vacuum that may exist. 
To do this, it is only necessary to depiess die 130 
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valve lever 74 moving the valve iirto the opeai 
position. Hie sound acocnn|>anyang the vamum 
relief will indicate that the conients of the 
ocmtainer are still sterilized. Conversely, if 
5 leakage has occured^ the absence^ of the sound 
will warn the individual opening the con- 
tainer That <the cxxotents may no longjer be 
sterile. The flesajle member 43 of the indicator 
42 will also tdl the conditioa, by being de- 

10 pressed when there is vacumn sod raised when 
there is no vacutmi. 
Due to the excellent nature of the seal pro- 
' vided by the gasket 30^ it is quite Mksiy that 
the items in the container will reosain sterile, 

15 ' even though air molecules may, after a long 
period of time, seep into the contamer past 
! the gasket, smce most microrganisms are mudi 
larger and cannot necessarily pass the seal. 
Thus, to that exitent, the gasket serves as a 

20 filter even if the vacuum is tiltimately lost. 

Shondy after the steriliang tiemperatures 
begin to fall,, the fuse metal will omoe more 
solidify, holcteng the latch leg 89 in the posi- 
tion shown in Fig. 6. Tlius, when the valve is 

25 open, the tip of the latch lever 78 will slide 
<^ the end of the latch leg 89 and be urged 
sligjitiy in a clockwise ddiectiioii by its coil 
spring 8il into engagement wiith the return 
leg 90. When the lever 74 is redeaseda the end 

30 of the latch lever 78 once more engages the 
side of the latch leg 89 holding the ^ve in 
its open position. Thus, depleting die lever 
74 not only relieves the vacuumi widiin the 
container but simultaneousiy codes the valve 

35 meniiber in an open position so that the con- 
tainer is once more r^idy to be sterilized. This 
feaiture is very importanit in that it is not 
necessary for a person to rememfcer to open 
"the valve before placing the oootainer back 

40 imo the sterilizing apparatus. Thus, if the 
oontainer has been used to sterilize surgical 
instruments for example, and the container is 
taken diieody mto the operating room, the 
instruments can be removed directly from the 

45 Gontajner^ iised^ washed if necessary, and then 
xetumed to the container for lesterilization. 

If it is preferred that the oontiainer not be 
taken direcriy into the operating room, the 
container may be opened just outside the 

50 operating room and only die sterile tray and 
the -instruniems on the tray be carried inxo the 
operating room. Again, after the instruments 
are used, they can be returned to the tray and 
Che tray letumed to the container for re- 

55 scenSizadon. It is only neoessaiy that the cover 
be once more scrapped mto positkni and the 
container can then be placed wMiin the auto- 
clave for stxsrilizing. 
As a funher variation of this procedure the 

60 concainer may be placed within a sterling 
bag (act Giboiwn) during tte stexdlizing c^de. 
T^iere is a bag available on tbe mackat^ sc^ 
by C K. Bard Lie and described in U.S.A. 
Panent No. 3»S95«465 into whkh the omiainer 

65 could be pilaced and inserted into the auto- 



clave. The bag is such that it wiU |^rmit steam 
to poietrate it during the sterilizing cycle but 
will be sealed to a considerable extsm during 
the sterclizmg cyde. With this situation, the 
oonitaaner would be moved from the bag just 70 
prior to be taken into the operating room. 
Thus, the enciie conitainer would still be 
xeasonably sterile and the instruments could be 
taken directly from the base of the ocmtainer. 
The upper edge of the base would still be 75 
senile in the event a person's hand should 
toiicfa that area in removing instrumems. 

One <^ die advantages of the arrangemeht 
described above is that the valve as well as 
the container is reusable. Howeverj as another 80 
approach, there is illustrated in Figs. S to 10 
a second embodiment of the invenmon oom- 
prisiiig a disix>sable, simplified valve still 
using the fuse principle. As seen in Fig. 8, a 
small annular protuberance 100 is formed in 85 
■the wall 101 of a concainer siTmlar tx> that 
shown in Fag. 1. One or more openings 102 
are fonned in the annular wall 100 to permit 
access to the container. An addiuional hole is 
formed in the middle of the annular wall 100 90 
to receive a disposable valve member 106 pro- 
vided to oonitrol access to the conioainer through 
die openings 102. More specificaily, the valve 
member 106 dncludes an integral, inwardly 
extendmg projection 108 which is rounded and 95 
sized so that it can be pushed into the hole 
in the center of the annular wall 100 as shown 
in Fig. 8. A peripheral Moulder 108a engages 
the interior wall of the ooircainer to hold die 
valve in position on the comainer. 100 

The valve member 106 is formed of a 
resiliem rubber-like material which permits 
the projection 108 to be farced into the hole 
m tfie ocHitainer wall. The member 106 is 
moulded in the conifiguratiMi shown in Fig. 9 105 
wMch comprises a circular shape with the 
periphery of the member curving upwardly 
into a saucer oonfigurarion dghtiy oigaging 
ahe ouiter surface of (the annular wall 100 and 
enclosing the valve openings 102 into the con- 110 
taiser. Hius^ in the condition shown in Fig. 
9y the valve is closed which might be thought 
of as its normal condition in that that is the 
po^rion the n±ber valve member 106 wanits 
to assume. Noite also thar M a vacutmi e^sts 115 
within the container, the vacuum helps hold 
the valve member tightly against the openings 
.102. 

To hold the valve in its open poshion, there 
is provided a fuse 110 isx the form of a ring |20 
having a flat, washer shaped configuration. As 
seen in Fig. 10, the valve member 106 h 
formed with an intemai slot 107 widi a 
smaiiler doagonal sliit 109 forming two resilient 
flaps 112 and 114. After the vaive member is 125 
moulded into the configuration shown in Fig. 
9, die fuse element is inserted into the sloe 
whhin die valve member by depressing tb& 
peaaphssy of the valve member so that the 
fuse washer may be mseroed into the slot 107 ]3o 
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tbPough the sHt 109. Note that tiie fuse 
oocupies only the outer pomoa of die slot 
107. Watih the ifuse so positioned, the configura- 
tion of die valve member is as shown in Fig. 
5 8 whereda die outer periphery of die outer 
valve member is held away from die openings 
102. The valves would normally be famiahed 
in dus condition. Thus, a user of the contaikier 
can simply take a valve of dads type and snap 
10 it into die contadnor in the poskioii shovm in 
Fig. 8. The oontamer is then xeady to be 
sterilized. 

At die approprdate time in a heat steriloang 
cyde> die fuse washer wxH mek^ aUowing die 
15 valve member to assume its nonmal niimildpd 
posudon, as indicaited by die broken Hnes in 
Fig. 10. Thus, die valve is dosed as shown in 
Fig. 9. The dosing movement of die valve 
manfoer togedier wddi gravdity causes the 

20 nwltjen fuse metal to flow to die inner end of 
die slot 107 wMmi die valve member as shown 
in Fdg. 9. Thus> when die fuse metal once 
more soHdifies, it will not interfere witii the 
sealing opexation of the valve. Instead, it will 

25 tend to hold the valve in the closed position 
to some eanent. 

Wh&a. it is desired to release the vacuum 
Wfthdn die container^ an integral t^ 118 
foimed on one edge of the valve member is 

30 pulled away from the contaaner thus aUowiing 
the vacuum to be relieved through the adjacent 
opening 102. The container Md can then be 
removed. Tlie valve rhember 106 can also be 
lemoved by simply pulling harder on the 

35 valve tab. When the container is to be re- 
sterilized, a new valve memibear can be quickly 
snapped into position. A new valve memiber 
can, of course, be installed as soon as tiie (dd 
one is removed. 

40 Referring now to Fig. 11 a generally cylin- 
drical conitainer is shown having a b^ 120 
widi a bottom wall 122 and an upwardly 
exoending side wall 124. The upper poi-don of 
the aide wall includes an inwardly extending 

45 shoulder 123, a recessed cylindrical portion 
125, and an outwardly extending flange 126 on 
the upper edge of the wall portion 125. 

A lesilienit gasket 130 is posddoned beneath 
the flange 126 and is dimaisioned to tighdy 

50 engage the cylindrical wall portion 125. The 
gasket further indudes an outwardly and 
dovmwardly extending flexible flange 131, 
which engages die inner surface of a down- 
wardly and outwardly extending side wall 132 

55 on a cover 134 for the contaaner. Like the 
gasket 30 in Fig. 2, the gasket 130 not only 
seals die cover to the base^ but also acts as a 
one-way valve to permit gas to be vwdidrawn 
from the container but will preven/t gaseous 

oO flow into the cootamer. 

The bodOom wall 122 of the container is 
dished upwardly, and a recess 121 is formed 
one side of the bottom wall. A valve member 
140 moulded, of resilient rubber-dike maiterial 

^5 is poddoDfid in tiie recess 121. The valve 



memfo^ is similar to the men^jer 106 of Fig. 
9 and indudes an inwardly estendmg projec- 
tion 142 which is rounded in size so that it 
can be pushed into a hole ux the bottom wall 
122. The valve member is moulded m the 70 
OMifiguration shown in Fdg. 12, whidi com- 
prises a normally ciroilar shape widi the 
periphery of the member curving upwardly 
into a saucer-Mke configuration to engage 
tighdy the outer convex surface of the sur- 75 
wninding wall, and thus dose tlie valve open- 
ings 144 leading into the container. 

To hold die valve member open, there is 
provided a band 146 made of a well-known 
plastics, heat shrinkable material which will so 
siudnk when heated to certam temperatures 
and dien cooled. One end of the band has an 
opening 147 which fijts over an arrowhead- 
shaped end on a tab 148 formed initegrally 
with the valve member. As seen from Fig. 11, 85 
the band extends airound a portion of the edge 
of the valve member 140 and holds that edge 
portion downwardly and away from the bot- 
tom wall 122 so that the openings 144 in the 
conitaimer are not sealed. The inner end of the 90 
band 146 has one end of a metal dment or 
wire 150 attached to it, and the other end of 
the wire extends into the central core of the 
valve member where it is attached to a ftise 
positioned within die central core or projection 95 
142. The fuse pin 152 is made of metai which 
wiU mdt at a desired tenipiraatuiei^ s^^ 
after it has been e^wsed a predetermined 
time to autoclave steroiizing tempemtuies. As 
indicated above, this would be towards the end 100 
of the heating cyde and before the final 
vacuum cyde as typically applied in an auto- 
dave to remove the steam from the autodave. 

Li use, the valve member may be furnished 
in the form shovra in Fig. 13, cocked and 105 
ready to be inserted mto the container in the 
position shown in F%. 11. Pretfierably, however, 
the valve member is furnished with the wire 
150 attached to the fuse pin 152 and to the 
band 146. When the device is to be used, it HO 
is cocked by hooking the band to the xvb 148 
by slipping the hole 147 over the cab. 

With the valve member positioned as shown 
in Fig. Ill, the container is ready for use m a 
sterilizing operation. The container, along with 115 
its conitents are positioned in an autodave or 
other sterilizing environment with the cover 
134 in dosed position. When st»am enters the 
autoclave, it can flow freely mto the omtainer 
through the openings 144 in the bottom wall. 120 
After the desired sterilizing temperaicuzcs have 
been reached, the fuse metal w^ mek release 
ing die wire 150. The resiliency of the valve 
member hdps witMraw the wire from the core 
of the valve mendiers; also, the heat causes 125 
die band 146 to shdnk or retract so that die 
wire 150 once rdeased itom the fuse metal, 
is quiddy wididmwn aromid the edg^ of the 
valve member. Thus, the valve member is free 
to seal against the annular surface on the 130 
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bottom wall suixomiding tlie valve openings 
144^ thus blocking fluid How msco the coatasner 
through these openings. 

At the end of the sterilizing cyde, the con- 
5 tadner oools and the fuse meital captuied in the 
plug solidifies^ and die interior of the con- 
tainer is sealed in sterilized condition. If a 
vacuum is applied to the container exterior, 
air pressure in the container can be released 
10 between the gasket flange 131 and the cover 
wall 132. Revezse flow into the container aficer 
the vacuum Is wtdidiawn is prevented, bow- 
ever, because pressure on exterdor of tte 
container holds the gasket flange 131 sealed 
15 against the wall 132. The band 146 can now 
be removed from liie tab 148 if desired. 
; When it is desired to open the contamer> the 
vacuum in tiie contadner can be relieved by 
pmliing on tab 148 so liiat the adjacent edge 
20 of the valve member 140 is wMutawn from 
the container waJl permitdng air to emer the 
container. If desired, a filter (not shown) may 
be positioned over the opening 144 and the 
pr&ieadca 142 to filter the inoomong anr. 
25 A stronger pull on the tab will wsthdsaw the 
plug valve member completely frcm the con- 
tainer wall. When the amtainer is to be reused, 
'vL is only necessary to insert a new valve mem- 
ber in the cocked position as shown m Fdg. 
30 13 so that the container is ready to be reused 
in a sterilizing cycle. 

One of the advantages of this form of the 
invention is that the valve can be retuzned to 
a service center for recyoling or reoockiing. In 
35 doing this, the old fuse metal is wicdidrawn and 
a new wire 150 previously atcaohed to a new 
fuse pin is inserted into the open end of the 
' projection 142 and out through the side of the 
projection, with the new pin being positioned 
40 in the projection as shown in Fig. 11. Thei 
other end of the wire is then attached to a new 
band 146; and the band is then ready to be 
attached to the tab, dther at the semce 
center or by the user. 
45 One of the features of the container is the 
self-lcveUang characteristics of the cover 134 
wdth respect to the base 120. That is, the cover 
need not be p^fecdy positioned on the base 
when the container is placed in an autoclave. 
50 The flange fonned on the upper end of the 
sddewall 124 limits the downward movemait 
of the cover in any particular area. Duiung the 
last vacuum phase of an amoclave cyde, air 
and moisture within the contadner is drawn 
55 out of the container past the gasket flange 131 
as explained above. When atmospheric press- 
ure is introduced to the autoclave^ the gasket 
flange 13 1» as well as the valve member 140 
prevents air flow into the coniamer. Thus, the 
60 pressure differential between the inteoior and 
the e3Cterior of the container forces the cover 
134 more tig^dy onto the container base 120. 
During this action, the flange on the tipper end 
of the sidewall 124 limits tilting movement 



the cover so that the cover is essenct^y setf- 65 
levelling. 

^C^e the valve member in the three 
embodiments described above provides the . 
access means to the interior of the container 
dirough whix± high pressure steam is intro- 70 
diiced durmg a stwdlizing cycle, another vaiia- 
cion of the invention (not ^own in the draw- 
ings) does not employ a valve member, but 
instead, the container cover is held open dining 
the sterilizing phase in order co provide access 75 
of tthe steam to the interior of the cantaiiiner. 
More specifically, the cover is aligned over the 
container base but with the cover and base 
spaced enough so that the gasket is not in 
seating reladon. In one arrangement, a sixp- 80 
porting post made of temperature responsive 
fuse material is employed to support a portion 
of the cover spaced sli^iitiy from the base or^ 
if desired, two or more such posts may be 
employ^ to space ^e entire cover sH^Jitly 85 
from the base. Retaining straps such as the 
type ^own at 36 in Fig. 1, or other suitable' 
means may be ezni^oyed to provide a dosmg 
bias beitween the cover and the base to sup- 
plemsm giravaxy. The fuse posts are designed 90 
to become naa-iig|id or «o bodsfle at the desiied 
dme duidng a sterilizing cyc]e» widh the result' 
that the cover drops by grav^ and Is urgied 
positively by die retahxing straps into sealed 
poshion. The des^ of the gaskets and ooveis 95 
as doscaboi above wBl provide a good seal 
in ilus manner even though one side of the 
cover may be inltiaJly depressed more than 
soother. This is due to thed^^iter seal obtained 
when aiBnospheric pressuie is applied to the 100 
cantainer exterior. 

In describing the above-embodSments of the 
(invention, reference has been made to auto- 
clave sterilizing cycles. While a numiber of 
different autodave cydes are commonly 105 
iiioilized, a typical example is illuscraited in 
■Fig. 14 for purposes of better imderstanding 
the invention. As indicaited in Fig, 14, stage 
or phase I is a pre-vacuum condition to 
evacuate contaminated air from mlhin the 110 
aurtodave. Smce the containers of the type 
described above have their valve or odier 
access means open when the container is 
insrcaJied in the autodave, the vacuiim is of 
oovirse applied to the interior of the container. 115 
The envdxomnent returns to ambient conditions 
after the pre-vacuum stage I by the introduc<> 
$k>n of dear filtered air. Stage II of pre- 
vacuum environment provades further assur- 
ance of a mtTiiTnal amount of nonnsterilized air 120 
remaining wMiin the aixtxxiave. Many smaller 
autoclaves only employ a single pre-vacuum 
phase. 

In phase III of the process, high temperature 
and pressure steam is appHed to provide the 125 
sterilizing environment. The s^rilozing steam, 
of course enters die imterior of the oontamer 
through the valve member or other access 
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means. Hie various fuse arrangements de- 
scribed above are selected to melt or become 
non-rigid towards the end of this high tem- 
perature phase. That is, the material will 
become non-rigid at the steam tennperatuie but 
it takes a predetennined amount of time for 
the steam at that temperatuxe to mefe the fuse 
material. 

A final vacuum phase IV is then applied. 
Although the cover and the valve are doised 
during this phase, steam and condensing mois- 
ture is withdrawn from the oontaiiDer past the 
gasket, as described above. Smce this cyde 
'typically continues about twenty minutes, there 
is ample time to obtain adequate drying. 

During Phase V of the cyde, atmospheric 
pressure is once more introduced to tiie auto- 
clave. Since this atoxosphere or enviionment 
cannot enter the sealed ooiaiainer, the atmos- 
pheric pressure applied to the CMUainer forces 
the container cover further onto die base due 
to the design of the cover, base and gasket. 

WHAT I CLAIM IS:— 

1. Apparatus comprising a container for 
endo^ng smgicai instrumenis or other artides 
wMle being sterilized or stored, said container 
mduding a base and a cover access means 
whkh permits a stsriHzing medium to enter 
die mterior of the contsiiner when the oon- 
taaner is in an autodave or crther sterilizing 
environment die ctHitaoner being made of a 
maiierial which can be repeat^ to 
sceriHzing conditions and which is compatible 
widi sm^cal instruments, means le^wnsive to 
die m^osldoQ of sterilizing conditions for 
automadcally dosing die access means after 
die _ container and its contents have been 
Sterilized, but before the oontainer is subjected 
to an unsterilized environment, so that the 
sealed oontmner interior will remain sterilized 
when the container exterior is later subjected 
-tio en unsteriHzed environment at a pressure 
•higjier dian die residual pressure in the con- 
tainer, and a resilient gasket extending between 
die cover and said base in a manner to prevent 
gaseous flow into the container but to permit 
flow^ out of the container if a vacuum is 
applied to tile container esterior to create 
suffident differential pressure between the 
interior and exterior of the container. 

2. Apparatus as claimed in dam 1 in which 
said access closing means is operative to dose 
said acc es s means after the container has been 
h^ted to sterilizing temperature, but before 
said container is cooled to normal room 
temperature so that a vacuum is formed within 
die container, and in which means are pro- 
vided for rdeasing the vacuum in the container 
when it is desired to remove the container 
contents. 

3. Apparatus as claimfld in claim 1 or 2 in 
combination with an autodave adopted to pro- 
vide a sterilizing cyde whidi indudes a 
vacutnn envirosim^t^ a hig^ pressuie steam 



environment, followed by a further vacuum 
environment, and wherein said dosing means 
is adapted to dose said access means after the 
articles in said container are sterilized by said 
high pressure steam but before said final 
vacuum is complete. 

4. Apparatus as daimed in claims 1, 2 or 3 
wherein said base and said cover have mating 
periphery pofldons induding a downwardly 
and outwardly sl<^g flange formed on one 
of said lid and base portions, and in which 
said gasket mdudes a free flexible end one 
side of which engages said flange, the other 
side being exposed to gaseous pressure on the 
exiterfor of the container in a manner which 
pennrts said end to move away from the flange 
and thus p^miit gaseous leakage past the 
gasket out of die container when a vacuum 
is applied to the exterior of the container but 
which prevents leakage past the gasket into 
the container. 

5. Apparatus as daimed in any of daims 1 
to 4 in which said access dosing means in- 
dudes temperature responsive fuse means 
whidi is rigid at normal room temperajtiros 
and as arranged to hold ^d access means open 
but becomes non-rigid at sterilizing tempera- 
tur^, after the container and its contents are 
sterilized* to permit the access means to dose. 

6. Apparatus as daimed in claim 1, 2, 3 or 
in daiim 5 when appendant to daim 1, 2 or 
3 wherein said cover forms said access means. 

7. Apparatus as claimed in any of daims 1 
to 5 in which said access means comprises one 
or more openings in a wall of said container, 
a resilient valve member being provided to 
control fluid flow throu^ said openings, said 
valve member benig urged to a dosing positaon 
by its own resiliency, and said valve member 
being initoaily hdd open by said acoe^ dosing 
means. 

8. Apparatus as claimed in claim 7 \dien 
appendam to claim 5 in which said valve 
member has means aittached diereco for 
manually opening the valve memiber to release 
any vacuum in the container, and in which 
means are provided which co-operate with 
said fuse means and said manual opening 
means for holding the valve member open 
when said fuse means is rigid so that when said 
valve member is manually opened, it is codced 
and ready for use. 

9. Apparatus as daimed in daim 7 or 8 
when appendem to daim 5 in which said valve 
member has a proiecdon which is adapted to 
plug Into a hole in the container adjacent said 
valve opesms^ said valve member further 
having a surface adjacent said projecdon which 
Gonfonns to the contaiiner extedor to dose said 
openings, and said fuse means is positioned on 
said valve member, 

10. Apparatus as daimed in daim 9 in 
which said fuse means is tnoiinffd on said 
valve memiber on the side of the valve member 
facing said contains, and said hddmg means 
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further indudes a retractable band having one 
end anchored to said fuse means and wkh 
said band extending between the peidphery of 
said valve member and the container so that 
5 Che other end of said band may be atJtached to 
a fixed point in a manner to hold the valve 
member in an open position, said band being 
retractable from between said valve member 
periphery and oonitaiiner when said fuse means 
10 becomes non-rigid and releases the band. 

11. Apparatus as claimed in daJm 10 in 
which said band is made of heat shidnkable 
material. 

12. Apparatus as claimed in claim 10 or 11 
15 wherein said point to which band is attached 

is a tab formed oittegral with the valve member, 
said valve member being operable and remov- 
able from the container by pulling on the 
tab, 

20 13. A method of sterilizing articles such as 
surgical instruments or other items in which 
the ditems to be sterilized aie placed in a oon- 
caaner having a base and a lid which can be 
readily sealed to the base by a gasket disposed 

25 between the Kd and the base, the ga^et pte- 
venfdng fluid flow into the container but per- 
mdfEEing fluid flow out of the ayrmmexy the 
contmner being made of a material which can 
be repeatedly subjected to steriM^g oon- 

30 ditions, and being siirud>le for storing and 
tFansporcing the items, and the container is 
placed in an autoclave or other sterilizing en- 
vironment with die mterior of the container 
being suffidendy open tt> the initerior of the 

35 autoclave during a stedlizing cyde to permit 
gaseous oommunication between the intOTor 
of the container and the aultiodave; and in 
which the ooncafner and Its oorwienirs are 
'hrauDed to sterilization texniperatures until 

40 stenHzaiion of the oomtainer and the items 
therein is completed^ wherei^xm the pnessure 
of the environment in which the oontainer is 
placed is reduced to allow gaseous flisd to 
•flow out of the container and the container is 

45 sKiled after sterilizadon but before cooling the 
mterior of die container to room temperature 
by means respcMKive to the impasidon of 
sterilizing conditions to ensure that there is no 



fvnther -fluid flow izxco the oomBiner undl the 
latter is manuaiHy opened. 50 

14. A meithod as claimed in daim 13 in 
which the sterilizing cyde indtides a vacuum 
phase, a pressure steam phase, and a flnal 
vacuinn phase, said sealing of the container 
occurring near the end of the steam phase, 55 

15. A method as dadmed in claim 13 or 14 
on which a vacuum is applied to said oonitaHier 
after said kerns are sterilized to withdraw 
ffluid from the container. 

16. A method as claimed in dadm 15 where- 60 
in said container is sealed before pressure is 
increased after the application of said vacuum 

so that the sterilized items aie sealed in a 
substantially aimosphere-f ree environment, 

17. A method as dainoed in any of claims 65 
13 to 16 wherelin said lid is plaioed on said 
base but is initially held spaced from the base 
sufficiently to permit the sterilizing medium 

ito enter die container, and said lid is subse- 
quendy r^ased lesponsivdy to the sterilisdng jq 
enviiomnmt ami allowed to close on said base 
sufScdeody to prevent further inflow into said 
opntaioEr. 

1^. A method of sterSiissing suhstantiaily as 
heiein desczSbed with reference to Figs. 1 to 75 
10 of the accompanying drawingis. 

19. A method of scerOdzing substanDially as 
hereim described with x^exmce to Figs. 11 to 
13 of the aooompanying diawings. 

20. A method of sterilizing siibstantxally as 80 
herein described with reference to Fig. 14 of 

the accompanying drawings. 

21. AppaxaxxES construcced and adapted to 
be used substao&ially as herein descr^}^ with 
reference to and as illusarated in Figs. 1 to 10 85 
of the accompanying dra/wings. 

22- Apparatus constructed and adapted to 
be used substajntially as herein described with 
reference to and as illustrated in Figs. 11 to * 
13 of the accompanying drawings. 90 

W, P. THOMPSON & CO., 
Coopers Buildings^ 
12, Church Street, 
Liverpool, LI 3AB, 
Chartered Patent Agents. 
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